Abstract-An L-band erbium doped fiber amplifier (EDF A) with dual-stage architecture was proposed that gives a considerably flatten wavelength response of less than 3 dB gain variations. Gain of 25 dB was achieved throughout the L-band region (1570 nm -1605 nm) and noise figure of less than 4.5 dB was obtained when the pump power was distributed equally to two different stages with different length of erbium-doped fiber (ED F).
Many researches have been conducted on the L-band
EDFAs [4] [5] [6] [7] to enhance and improve the gain, noise figure and power conversion efficiency (PCE). A lot of effort needs to be done to this L-band EDFA in order to improve its performances since the operating wavelengths are far from the peak absorption of EDF. However, the impact of four wave mixing in L-band EDFA is reduced when using dispersion shifted fibers [8] .
In order to overcome the problem due to its relative inefficiency, employing unwanted ASE [9] and amplified spontaneous emission (ASE) end reflectors [10] as the secondary pump sources were proposed. Double pass L-band EDFA incorporating a broadband C-band fiber Bragg grating
978-1-61284-264-6/11/$26.00 ©2011 IEEE (FBG) [11] [12] [13] in between the two segments of EDF has improved the noise figure. Besides, by injecting C-band laser or ASE, enhancing the gain and controlling the gain tilt can be done in L-band EDFA and at the same time, the backward ASE can be compressed [13, 14] . Band optical EDFA using flexible selective band in optical networks has been demonstrated having flat gain response with maximum gain of 19 dB when the input is varied from -19 dBm to -6 dBm [15] .
In this paper, we demonstrate an L-band EDFA where the pump power is distributed to two different stages using a power coupler. Without using any gain flattening filter (GFF) or gain clamping technique, this architecture can maintain the gain at almost 25 dB with small gain variation of less than 3 dB.
Having a noise figure of less than 5 dB, this amplifier is able to 
III. RESULTS AND ANALYSIS
Referring to Figure 2 , it is noticed that the gain for different input power is almost flat using the same pump power, which was around 400 m W. However, when the input signal power was increased, the gain spectrum was reduced to a lower value due to the effect of saturation. Gain around 25 dB was achieved when the input signal power is equal to -15 dBm but higher gain was achieved when the input signal is equal to -30 dBm, which was around 33 dB.
The EDFA converts the pump photons into signal photons efficiently for a large number of input signal photons. The inversion level is dependent on the input signal power where the inversion decreased when the input signal power increased. The gain variation for each of the gain spectrums is small where the flatness is almost less than 3 dB. wavelength region was obtained which is due to the degradation of signal-to-noise ratio at the output. When the incoming signal photons is high, the noise figure is higher at lower wavelength region and keeps decreasing when it goes to higher wavelength region. At this point, the absorption-to emission rate starts to reduce as it moves to a longer wavelength region. Figure 4 shows the output spectrum when input signal power is equal to -15 dBm. The difference between the maximum peak and the minimum peak is less than 3 dB for the entire signal wavelength ranging from 1570 nm to 1605 nm. The inversion level is low when high signal power is used. At this point, the inverted ions are more towards signal amplification rather than producing spontaneous emission.
Nevertheless, it is totally different when using a low signal power where more spontaneous emission was created.
iii" Wavelenglh (nm) Figure 2 . Gain when the input signal power is varied. Wavelength (nm) Figure 3 . Noise figure when the input signal power is varied.
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.. Without applying gain flattening filter, this simple yet low cost architecture able to produce a noise figure of less than 4.5 dB.
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